esp@cenet — Bibliographic data 



1/1 ^-i? 



PLASMA CVD DEVICE AND IN-SITU CLEANING AFTER-TREATING 
METHOD 



Publication number: JP8241865 (A) 
Publication date: 1996-09-17 



Inventor(s): 
Applicant(s}: 



DOI SATOSHI 
ANERUBA KK 

C23C16/24; C23C16/44; C23C16/S0; C23C16/56: C23F4m: 
H01L21/205; H01L21/302; H01L21/3065; H01L21/31: 
C23C16/22; C23C16/44; C23C16/50; C23C16/56; C23F4/00; 
H01L21/02; (iPC1-7): H01L21/3065; H01L21/205; 
C23C16/44; C23C16/50; C23F4/00; H01L21/31 
C23C16/24; C23C16/44A6; C23C16/56 
JP1 9950070911 19950303 



Also published as: 

JP3571404 {B2) 
H US5632821 (A) 
® KR100189219 (81) 



i 



Priority nuniber(s): JP1 9950070911 19950303 



Abstract of JP 8241865 (A) 
PURPOSE: To efficiently carry out an in-situ 
Cleaning after-treatment which removes residues 
deposited inside a reaction chamber after a CVD 
treatment in a short time. CONSTITUTION: Afler- 
treatmenting gas material which contains the same 
component elements with a substrate thin film and 
generates volatile matter reacting with cleaning gas 
material is introduced into a reaction chamber 1 
through a gas introducing means 4 at a flow rate 
that the deposition speed of a thin film is in a 
reaction rate-determining state. A plasma forming 
means 3 gives energy to after-treatment gas under 
such a condition that the deposition speed of the 
thin film is in a reaction rate-determining state to 
form plasma, cleaning gas material left as deposited 
is turned into volatile matter reacting with after- 
treatment gas, and the volatile matter is discharged 
out through an exhaust system 1 1 .; Qeaning gas 
material is removed without being trapped in the thin 
film. 
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©s^ST'^cfcs i H* It. mmizm^mcm 
mu mm 4 1 4 nm©^)t*w^ns. (2) r 
t>* (3) ©sj5S(i. w«tfe-a?3is-e^cTv>s„ 



13 

ne oc [S 1 H3 ] , ne oc [< 
.-. Vdepooc [S i H* ] 

to 0 3 3] -^r. sjsmg 1 mmmLtcy^ymm 
sA^teftffl-rs., s 1 mm&tnxs i h* 

TSiF4 ^^^^UTLt^o SeoT, SiH©^ 

SSao^^k^^x^?— r s d t T\ 7 <y«{b^o^g 

10 0 3 41 ^mm^ii. C<Di:oi3:^X(Dt>k. Si 

^:i*^'ro 02T?{i, *8f«i*"is i Hco^yt mm A i 

4nm) ©^^^)te^a. StWAWafc^csTl^Sc 
[0 0 3 5] 02fc:feV''T, S 1 HcD^y&&(Dmiia 

iiaaA^g§§e^nfci^^T-fi7 -y nfb^*^^ < lt 

V\ OtD, Si HA^iSe^nTS i H* fc:S:oTt,7 

t#s-r« s 1 H* <Dfittij>^v>„ Lis^L. ^m^im 

frL. 7>y||{t:^a©«*^'>&<:&sfc. ±ffi^x>^ 

m©s iH* *^iiAn-rso tBimmmfimnu 7 

y^ft^a*^^^{c|^S?tiSi:, S 1 H*c(>iiinttffl 
^LT-S<DMCg^-rSp CCD^^lfi, SIH* 04 

[0 0 3 6] ±MLfc#§*^6, S i H0^!^0« 

6 3 ^ATife D ^ 3 ^mmrnx'^tmni^^jx^ 

C (Disomy J/7 ^-iffXOiiftfiH: 1 2 s c c m, 
*^;?fX©iiaitt4 8 s c cim»fet), WiQtfelS^JS 
MSSa?tl 3. 5 6MHz-e«:^3lBm40. IW 

I OOPaSgSi?feoirco 

[0 0 3 7] C © J: 5 «:;^'fi*I^M}Sf|A<0 

6tl5*^S!i^©^S!ia7'n-l2X©#tt*iS<5fc46, 



1fM¥8-2 4 1 86 5 

I H* 3 , VdepoOC [S i H3 ] 

■feX©#1S;&m«/2:»fctTofclH|©i^*5^^-r0-?? 

mm. msRmA mmims: 4 1 4 n m©jt©fg}t 
[0 0 3 8] s-r. ^stfcw. ftsg (1) a*/'*/ 

10 4 s c c nit?7j<^9 6.S c c m©gi!fl©Ji^, A 

H (2) at/'>5>18sccimf^K^7 2sccm 
©Ma©^i^. m (3) S=e/$/5>l 2 s c cm-e 
*^4 Bsc cm©«ffl©«^ (02 . ftSi 

(4) IfEyi/^ye s c cmT'7j<^2 4 s c cm©M 
g©*i-&©^^aa©^H6^g{b«^n^^nrN LT^^ 
So Sfe, S4fc:j3V^T, mil) immustif}^2 

OOP a-eEPAP]^^am;^J*n 5W©lt^, (2) 

{i^ffl^ff;^*^ 1 0 0 p a TTOp?g^JSm;^*^ 1 5 w© 

(02i:iiitt) . mm (3) imm^mm^i so 
20 p axmumm'^mmu ow©ii^, (4) 

1 0 0 P a T'EPiPiS^iSim* 1 0 w©®^© 
^7t^S©I^Pa^{b*^4a^n3^LTV>5« 

[0 0 3 9] Bi3*»6^^*>sii»), ^yty^y/ 
:m(om-^^:^<DmMmm^ichrcif-ox. » 
a^TNf^tEND tc^f ssT'©^r^A«LTi^§c 

tmnwMti^ms.-^'^x'^. m3\z^tii^rii^m. 

4©fi*| (3) tm (4) i:=&Jt'^fc^«*^e, 1 Q 

30 0 p 3*^5. 1 5 0 p a izmmmmt^x^. mm: 

T^jStEMD tca-r«$T?©lfia{i5&2SfkL«:l\ S 
fe. 04©fi«l (4) irftJI (2) fc^Jt'^fclSi**^ 

ft J: o T%)\saa©fiiafiifiiispi- s t ©o, ^ffla^§ 
[0 0 4 0] f^a. 03s.t;^4(c^i-iiiia, '^m<r>ii 

tsiMJgfilcma t ©Mft^lJ^M^gi^/SijfrsiBHTff b 

-#0 ^x\,-^.-:^^y).^mmti(omk\t.nmmm 
m-x^m-r^. cmmt^t. mmoM^ 

«fi£3|5©^3itcS-r5fe©-p*5o otDv iSiSSSW* 
©JS:^tt»lSf^fig3Sfi©ii:^:&#5o l»li^jS5iS)b^ii 

]S^M«;^3^ii;«;S-&Tfe»ai^7S-e©ltHa 
S*t^nTV^?a:v\ i:©<:i:*^e>s ±jS© j; 5 *=^S!ia 
©ya-bXK^v^Ttt, iHl3»li©Jg/ig{i7'y^{b^a 
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§1 1 (D^mcDim^m u bit** d , mMmm^ s 

EMCScanning Electron Micr 

o s c o p e. ^mw.'fmsm -e^vitm^m 

tea, ti>fif)o^mm-^f]^y). azte^^tfejc^fta^ 
[0 0 4 2] ^yyitmmmmLitmic^yi^ 

NF3 ^NF + 2 F* 

ypB±^-^nrm^(Dit^mt&mu s i F4 ^<d 

«) o ^-LT, i:©j;5«:S 1 F* ^<D;ffX{iSf^?^ l 

$#SLTV^5ii^t>iBSU NF-^NF2 ©J:3teP 

1 0«fig!ffe©**s!^ (^J^ff7;l/5-»>i.) tmhxn 
&ti'(Oit'^m^Lrc^mxiiMLx\^^^m'^i>ib 

^H^cgS CjXj6 i: a i 5 %^a*MWte4 CTV^ 

mici^vmvxmmmtmst^yymi\:^bK 

7tix*mm<mmmi. mmm}m:kic^ 
mx(D^imm-^*ixmm^<Dm<D{[:mmYiz^itL 

j|5'>LT L 1 5 e: te^H-r« StiSo 
[0 0 4 4] i:o<k5^fb^ax:Rmk^aYfct3v>T 



(« 1#IB¥8-24 1 86 5 

t^S i H«* , it^mYtLXm^tiS 1 H3*. S 1 

H*. H* ^ft^s-rsfc^ssnso c(Diiom^ 

fcfioT. EI2:&fe3-a^t>fLT?i5i:, .%^te^ 

fete#«^@ bfe 7 ^y^ft^atejtti- 5^S3as^;bm 

»s 7>y^{k^«OiiS[%ii/>tej;oTS i H* (DMM 

1 OS§Mgp^te{±tff^< 07>y||ft^Sttj6<f?h»gSL 
10 T*D, cc*>5:g[ffi$n§7y«ft^K:*«d'x> 
f-ymtzA. S i H» ©i|ifiS*»4'>:S:l,\ ^-UrJBIffl 

B-ea. ^mmmm\.Te.yvm^mc.my^ 
mmi^'^itvc-m): s i h* im^is^\cmm 

«^«o ^LT, l§SgP^te#SSeLfe7'y*{t:^tt 
teJ^1-s^J!iaSjgi:AS3t^-t?i:©g?^*-&(D7y^{[:^ 
ttO&til*m< ^« fc. SitS^ 1 F«3tea^iitegoT 
7'y|g{b^mS?n, S i H* m:t.y=^yff%\% 
^te)i?ffi?nTs 1 H* ©^DA^ifcfso-ej&So 
20 c D 0 4 5 3 n o J: 5 fc. i^mmmsmfn^y^. 

tt> fSl;&i|^^-a-T7y^fb^«EBi;3iij>i5i:L 

)ii*<f^lg?nstLTt, ^nteJ:oT7>y^fb^ilA^ 
[0 0 4 6] iiOi5:&^5!ia7n-bX©SiJ©agiS:^ 

•r«o 06 a, 7'7Xv3^^®fei6te;?fXte-%-^l§x^. 

7 a. •ff:^^mtmmo^m&t(omm^mLrcmx' 

[0 0 4 7] SBte^-Tiate. Ii^;!fXte#^L 
EC 6U:ax^;l.4S~^ji:^$-a:T«,«aaaaiiiiPL 

■p^So Ep-^, siiiisa^±tate^wsfb^a©s 

tefel¥L. ±l«5i*^t|;^$-&Stea, i:ofb^ffl;&:f 
•7 Xvte J: o xmn:ffXti-^ 6 -e t S It^ < ft D Hit C 
tA^iejgte^So LA^t^ (:©J;3^fb^S©±^ax 
Mi^;?fXA<*ll-efeSiJi±i2:s-r±RiA^#ftL. EIS«± 
©x^;l/:p-^#ATfcSi|^;!fX)&Wi5:VNKS ©J: 

50 5S:fb^attiisnw tKoTiSBeiattiifiiu'rL* 



n 

[0 0 4 8] c©j;3ft«aBiS<?)#tt{£::fev^T, 
t i; t«SSie«.Ji:*rr s^igE^^ rsj5S»3f j fci? 

CO 0 4 9] ^T. i?^m<o:L%n,i(^~-m%^mim. 
mmmT^^t. ±m rmwmj <o^xmm 

^X{ilt®6g/I^^V^x*;^^^-^cfel^T3S^^45g$ 

x*;l/4^-*^:^t<S:Si:Mia*^Hil^SiJOft:^ 
a Y {c^il L T L * 5 j; 5 1 (3DT-fe §0 

[0 0 5 0] ^fu, ;!fX5?i!«fCMtT, 07=&fliV>Tii 
^■rSo 07{cg^-rj;o{c. ;9■XSS«^cov^T^,x^;^ 

fix 07}c:^1-i:5tc. SAx*;i/4^-;&Ji;*:^-g-Tii 



^10) ffll¥8-2 4 1 865 

/S 

[0 0 5 1] m&cm}o. immmommxt. riti 

^, H7tcS^'r3it);^fxMa^«^ 

[0 0 5 2] 1^5, mm^e/'y^ymm^oiz. m 
mmimmt^t. mmmmmMti&M^x. s 
!o T\ mmmm^*)^^\.^mx'^mm^7.m 

XLXtS<Cti)^tmX&^o cn^<DCt^^tibX 

yhn— 54 1 4, 4 2 4, 4 3 4, 4 4 4 jCoTfr 
t>ti5*\ ±;^©<J:5tjl#J;t}t^V^©a©>?fX«r^ 

0 [0 0 5 3] i^fC, *^!i«!l©SIJ©f#SijsST?fe§^i!Bi 

^tc J; o TMWas 7 S J: 5 

6 a. Si HQmftX&ZA I 4 nm©)^©^?Sg;& 

[0 0 5 4] mm^ixit. coi^fummof'-^^i^ 
mt^^m^otmmmif^nx^t). mp>nrc'f- 

m»±mm?>iomi&-stix\.^^o Mm\m. 
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Co 0 5 5] ±^mim-eii. ^^)--i/9-X7.t\.x 
=7 -At^m^f^\^fdh\ my ymm'Pl^yym 

m^t^^m^ic^. yymit'^m:!^icT/i'd>m 
(o^m'&^:^^ 6 0-80 %m^mt?> ctv. :/9 

tifx%^. issi. im\zm^ Ty^fmmx} t 
a. y -m-^xmsy ymit^<o-»7.^tsm^X'io 

[0056] ^MSffl 1 1 TS. Wm^t LT^^ 
[0 0 5 7]^, ^Wc^V>T mWU fcBftf^Sfe 

z(Dx\ imLriimm^^(Dyymi\:^<omii&ibt 

[0 0 5 8] l8atfc7'9Xvjg<S^g3 6!)«|]« 

St^SiiS^ 1 {cg^LTl^^S^3|iA-r5 «>fiD^* 
Soffits c:i:*s-et So if^?S«^£Dtoi:LTa. e 
CRCElectron C y c r o t r o n R e s o 
nance, a?1?-'f ^ n Mav^ig) S![«:&?iwrs 



(") <fgi¥8-24 1 86 5 

[0 0 5 9] ^fc, =e=.^~^mthx\i. s iH© 

[0060] 

[5gWOS6«] jy±iiB8Lfeiit). *IS(Dit^« 1 te« 
oy^Xv C V D^|iX»ffi«« 8 S«0^<D«i^ U - 

~y9mmi3mci:i^\i., ^ u --y^'^o^m^ws" 
V Dmrnxitm^m 9 ©^©iii' y --y-ifmm-^m 

ffi 5Jf X t ^ U:ifX3&s^affi;ifX i: LT^fflSnSO 

mmxim^mi o<o^m^v~-ymmmmit 

J;l^^^. ±iBi*::dtl2Xtt903aiS{cijp^, ^Mo'^^ 

mRitm^m 1 1 ©^coi^^ v-=.ymim-^mci. 
z^L<it3Xiintm8, 9^u<tti oo?a*;&^ 

S<li:A^l?#§o Sfc. ii^5gL<»607'7Xv 

cvDS«xtt^*gii 2«L<ai so^-o^i^i;- 

< {± 4 O^^Xa 8. 9, 10SL<{ill ©3^^{i:43 

v^T, i'V--y':f^x'pm<}^i)^^-'S"--^n^(D 
mRim^mi ^o^m^v^-yirmimmKi: 

immmmrjim'm 

m 1 ] :^mnm(Dy^X^ C V DgSCQUggf j;^SiBJ 

[02] mi(oyyx^cwDmmit^\,>x. s in© 

[0 3 ] S 1 (D7*5XV C V D^S{CfeV>T, ;!fXSS 
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4 1 8 65 



[07] ;?fXj^lSt»fgO««iiai:OBa#;&^Lf;:a 



1 SlES^ 

10 s« 

1 1 Sf^^ 

2 S^jt^^ 

3 -/^x^mmm 
5 

6 qE-rL:Sr-^g 



31] 






A 


B 


C J 


1.0 




' ' ' l ''^ ' ■[■■''I'll 


■ 1 1 1 1 1 1 1 1 1 1 j 1 1 1 1 


o.e 








0.6 








0.4 








0.2 








0.0 




i. H 1 1 . . 1 i 1 . . . 1 . , . 


J 1 ■ ... 1 ■ ... 1 .... 1 ... ,• 



no ' ISO 200 2S0 
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(14) 



#ia¥8-2 4 1 86 5 




miE^m^ mm. 



cm.mmisx<oiS7Mxmts wms% 

fSWatttlH a •Z?x:^;l/4?-«m4!iaoi8EKSHi!l 

cvom 

tzm^ 1 mm<of7X--r c v om 
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(15) 



#ga¥8-24 1 865 



1 , 2 x}± 3 ie«©>^7X^ c V DgBo 

2. 3Xtt4|3«©y5XvCVDgg„ 

c i: ;&i|fmi:t Sfl:^ 6 iB«©7'9 

XvCVDSSo 

m.ti^s.imm.mtrj::g>i: 5 a^^t u 

-^.yifiJxMm^m ciifes d i:* < ^st i. 1 2^ 
am 

©siESttJ^fx i: iri cjffxAW^nri^s c t 
SS?iSI©f^fiit^ J: t) fe^ < .3: 5 t^^Klffl j!fx% 



[iS:^il3 t(liS««fEf^]«-rs»!!g^Mtia^lS 

■rsis^a 8 , 9 1 oie®©je©«^^ y 

im^m 1 2 3 Buia^saaffl isx t ©sfstc j; swig 
^ y -x>y:^fx#i^f|)oitsf '<tffc^a©js^!>'£^ 

csssft^ 1 3 3 mi' V -->{r:ffxm'pm^t 

o T^s-r ssis^fioft^^ioy^x^sD^ft^ 

is*3S 1 2 mm(D^mi7 y >i^ma:^So 
[t^*« 1 4 3 Mia*-^f-?i3*\ ^mif y -^y 

'mm^wLt^rLt^mLt't^m^-!^ 1 2xti 1 3 
iB«©^©iii' y -r-y^mmism^ 

[^iKffiIE23 

[|fiE^^«i«3 ling* 

[«iiEJ5t*3^S«3 0 0 1 5 

MiEl^3^3 
[0 0 1 53 

1 mw.<onm\t. m%%mkxm 

vX^mmr^:/yX^mmi:. ^JglMfflos 

U Sr9Xvjgfig^mfc:<}:oTr7Xv^4BgLCO 
•r9Xvf::J:oTS*5ft;<fX^S;S^-a:. Km^mc 

mmt^rcmmicmimmm^t^f'7X'7cv Dg 

iS-^fe-pT, Bai3;?fX#X^m. m(D:f7X^CVD 

Ri^Lxcmm^^^-r^i'V~~yir^xmxt 
Lfci; v-::^yif^Jxtimmt!&1tib(ommmi} 

^xmxmt. mt^mmmo^TmtimLit 
7m^m-^mx^r}xmi'v-:^yif^xMmt 
^i&Lxi^m^^m^ c tmmts:Ki&mx^m 
mmm-ffxtLxmxt?>^<Dx^<!). c:©^ 
mmx(0ijxmxmii. rnxLtcmimmifxicii^ 
xumtmrnrnmAmmmmii^^zmx 
'ikmmmffx^'mm(Dmzmxt?>i^(ox^\), ^e. 
fc. Mm-:f^x-7mmmits ^m^Lrci7v-~y 
i^^xmmmm:ffx:^mt^^xmmmmic i. 

m^tn^1S^m^±^LXif y -->i^:yx#3|^« 
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(16) 



^m^8-2 4 1 865 



1, 2. 3Xa4©«Jg^C:J3V^T. m«afflffl«fXi:©S 

mzmmmmm^trnK^ m<of^x^ c v nm 



mm^m 9 ib^o^b^s, ±f3^^3« s o^fig^c«l^ 

So S/-c|SI^fc:±fBi6g;&afig-rsfcJ6> *||©if*:s 

1 iBmo^mii. ±mm^m9xitio(ommz^\^^ 
w^ii^-rsfeft. *s©iissi 2iE«©^iitt. ± 

IBW^SQ. 1 OXSl l©«|^^tefe^^T, ^J!iaffij!f 

X fc©sjtsfc is u -->'i^j!fx$!rjs*©its-r'<t 

l^«U:±IB@fitI^«^'r5fcJ6, *li©ll««l 3Et 

mm^ y--vi^;ifxt*!^«©^*-r'<t{b¥a©M'> 

{t J: o T^ESf «SfSStll^©4jS%l©7'7Xv|s|^g| 

««i 4iBiE©fi?g«. ±mn^i 3©«figK^v> 

T, 4j«%©fi©iS!iD)6<fi®SlLfc©**S^ffiLfeKK, ^ 
y -xyi/':(fx*ltS-r 5fci&©m«ra;f&#iht- 5 

C^^*«iE3] 

mmii^ms^'] 0020 
iE:^j*] mm 

[0 0 2 0] ;0^X«A?ia4{i, ««a©^fx*g^s§ 

mimxi*^^ii^.m<oifmmii. 42. 

43. 4 4*^6#|fie$nTV^5o «r'«r©;?fXil»AlS4 

1. 4 2. 4 3, 4 Ait. m^(Oi}X:^mnLrc:^Xii 
y^AW, 4 2 1, 4 3 1, 4 4 It, :^fX^f>^'4 
1 1, 4 2 1. 4 3 1 , 4 4 1 1 Km.-^'i 
SE*i4 1 2, 4 2 2. 4 3 2. 4 4 2i:, iBt4 1 

2. 4 2 2, 4 3 2, A A Z^izm^^^fcZiy^i^^t 
yXf^lVfAlZ, A 23, 4 3 3, 4 4 3» VX7a 
-ay ho— 74 1 4, 4 2 4, 4 3 4. 4 4 4&ty'F 
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(17) 



^M¥8-2 4 186 5 



7.tD0xm>^4 1 i: torn, -f'yx-^m.o^ 
mimmM^£,z 0021 

CO 0 2 1] AftWftjsrxoflSJfc-ov^TittBSrsfcv » 

•r 5 feOTpfe D , u ~=-y^^xmxmx% 4 2 1* 
y ---y^iST. t y {b^i^^A-r s J; 9«l 

»^#fiKffl;yxg);9'X|gA?^4 1 t^HmmiSX 
0«~XiSA^4 1 ta^ffl^nTt/^So N9s *llfifii^J-p 

mA3^mxT\^^^o c^b<o^xmxmAi. az. 

4 3, 4 4g>MB g4 1 2. 4 2 2. 4 3 2. 4 4 2 a> 

miEnmmB^ii oo4o 
MiE^s] as 

[0 0 4 0] 03:Rlf04{c^-rililB. ^COJ: 

m±^^t?>o c^mm^t. mmAmsk 

i:#^6nTV^fco L*^L^3!)^5ailt{±04fc^-r3l 

miEnmmm: o o 4 1 

[ 0 0 4 1 ] 0 5 a, ±tBmmmm(Ds.m 



EM (Scanning Electron M 1 c r 

0 s c o p e. mmm^mmo ■vm^ircmm 

fcttx *^*»)tD^M*^*>*^t), S2fca?LfeJ:d!S:3i^ 
miEMMdSS^l 0 0 43 

[0 0 4 3] s^j±<D^^f}-^^^ ^mmmiz^ifzmm 

TbSV\ SS®«^-eHS-?#«fb^axcDiiSgStfl*^ 

miEMmmmi mm 
mmimmB^'i 0052 

[ffiiErt^] 

[0 0 5 2] i^, Mj^otys/'^ycMo.fc^fc, s« 
«'&0±ffiJ3Ax:^;;l/4J-Sc;;yx?Jfi«iD*frte-pv>T 

^Btst. r^ffix^;i'4^-35fcDco;?fxijs 

iJilfiO»iSa;{fX3IA?ia4 t^lt&n/S:VX7D~3 
yhn-54 1 4. 4 2 4. 4 3 4, A 4 AiCi:oX^ 
4Dns*<, ±iEOJ:5t3i1»<}:?)fe^V>cDg(D5!fX:&g 
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(18) 



^l§¥8-2 4 1 86 5 



mjEMmms^i o o e o 

Coo 6 03 

V DS»xtt»^ 9 o^-oJg^ y -~y9%vmm 
^BXBH^a 1 0 o^o«^' i; i^Myi^ffifu 



1. 2eL<a3xas«a8. 9eL<{±10Oja« 

XV c V mm:zi±m^m 1 2gL < a 1 3 o^-oni' 
u - - ymmm^z ^ m. ±tmm 1.2,3 



(5i)int.ci.« mm^ ffp^mm^ fi 

HOIL 21/31 HOIL 21/31 

// H 0 1 L 21/3065 21/302 



C 
N 



